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To foster successful smoking cessation, public health professionals need to understand better the reasons why smokers quit smoking. Although researchers have studied smokers' characteristics that may predict smoking cessation, few studies have examined the relationships between reasons stated for quitting and successful smoking cessation.
We examined six reasons for smoking cessation and their association with successfully quitting among approximately 7,700 current and former smokers who participated in the 1986 Adult Use of Tobacco Survey (AUTS). Using logistic regression analysis, we found that successful cessation was associated with having personal concerns regarding the health effects of smoking and with wanting to set a good example for children. In contrast, concerns about the cost of smoking, the effect of smoking on others, and pressure from friends and family to quit were associated with decreased likelihoods of cessation. Furthermore, the relative importance of a reason (somewhat important vs. very important) also influenced the association of that reason with smoking cessation. Approximately 1.3 million cigarette smokers successfully quit smoking each year in the U.S. (Fiore et al., 1990) . As many as another 15 million make a serious attempt to quit but fail (USDHHS, 1989) . As efforts intensify to foster successful quitting, public health professionals need to understand better smokers' motivations for quitting and to appreciate how such motivations may differ among smokers from different social and economic backgrounds. Although analysts have examined demographic correlates of smoking cessation (Freund, D'Agostino, Belanger, Kannel, & Stokes, 1992; Kabat & Wynder, 1987; McWhorter, Boyd, & Mattson, 1990) , there have been few studies of the relationship between successful smoking cessation and reasons for quitting (Gilpin, Pierce, Goodman, Burns, & Shopland, 1992) . Drawing on data from a major national study of tobacco use, we have examined these relationships in a multiple logistic regression analysis.
METHODS

Data on exsmokers' sociodemographic characteristics and reasons for smok-
Correspondence and requests for reprints should be sent to Michael T. Halpern, Battelle MEDTAP, 901 D Street SW, Suite 900, Washington, DC 90024. ing cessation were derived from the 1986 Adult Use of Tobacco Survey (AUTS), which was described previously (USDHHS, 1990) . Briefly, the AUTS collected data from 13,013 individuals using random digit dialing. Individuals 17 years of age or older in all 50 states were the target population. Ever smokers (current smokers and former smokers, defined as respondents who had previously 'smoked at least 100 cigarettes) were oversampled 3:1 with respect to never smokers to increase the number of ever smokers in the survey population. Smoking status was designated by self-report. For this study, all former smokers and current smokers with at least one serious quit attempt (by self-report) were included in the study population.
We used multiple logistic regression (SAS LOGIST procedure; SAS Institute, 1986) of unweighted data to examine the relationships between successful smoking cessation (former smoker status, the dependent variable) and respondents' reasons for smoking cessation. Former smokers and current smokers with at least one serious quit attempt were asked whether each of six reasons was important in quitting smoking (former smokers) or attempting to quit smoking (current smokers with serious quit attempts). These six reasons were: (1) concern about the current health effects of smoking for the smoker; (2) concern about the future health effects of smoking for the smoker; (3) the desire to set a good example for children; (4) cost of smoking, (5) the effect of smoking on others' and (6) pressure from family and friends to quit. When respondents answered that one of these reasons was important in their quitting or attempting to quit, they were then asked if the reason was somewhat important or very important. Respondents could choose any number of these reasons as important, including none or all. These six reasons constituted the entire universe of reasons asked of each respondent. Respondents were allowed to specify other reasons beyond these six; however, no more than 5% of respondents provided any one additional reason.
Each reason for smoking cessation was examined in a separate regression model. The dependent variable in each regression was smoking-cessation success (former smoker status). In one set of regressions, an independent variable simply indicated that a given reason was important to the quitter or attempted quitter (level of importance not being specified). In another set of regressions, two independent variables distinguished between the levels of importance of a given reason (i.e., the reason being somewhat important or very important). Other independent variables included in each model were gender, age, minority status (non-Caucasian), family income (< $20,000 vs. -> $20,000), education level (highest grade of schooling completed, recoded as not graduating high school, high school graduate, some college, or college graduate), smoking characteristics (years smoked and number of cigarettes per day), and number of other reasons given for smoking cessation. Years smoked was coded < 16 years versus z> 16 years, split at the median value. As described by Coambs, Li, and Kozlowski (1992) , daily consumption of cigarettes was coded as < 25 cigarettes versus -~ 25 cigarettes in order to isolate a group that reports smoking more than the typical smoker does, but is large enough for statistical purposes. As Coambs et al. further described, there is a significant age interaction with intensity of smoking as regards to success in quitting: younger lighter smokers and older heavier smokers have greater likelihoods of quitting. Therefore, the model also contained the interaction of age and daily consumption. Table 1 shows the distribution of demographic and smoking characteristics of current and former smokers from the AUTS. Although current smokers were approximately evenly distributed between men and women, the majority of former smokers were men. This is consistent with previous findings that men have been more likely to quit smoking successfully than women (USDHHS, 1989) . Current smokers tended to be younger, more likely to be minority members, poorer, less highly educated, and more likely to have smoked for at least 16 years as compared to former smokers, also consistent with previous studies (Klesges et al., 1988; USDHHS, 1989) . There was virtually no difference in the percentages of current versus former smokers smoking at least 25 cigarettes per day. Table 2 shows responses to the six reasons for smoking cessation and the number of reasons responded to affirmatively. For both current and former smokers, health concerns (both present and future) had the greatest number of affirmative responses. Effect on others was third for each group. Approximately equal numbers of current smokers replied affirmatively to each of the three remaining reasons. Among former smokers, however, example for children drew more affirmative replies than did either cost or pressure from friend and family. A greater percentage of current than former smokers replied affirmatively to each of the reasons. As seen in the lower half of Table 2 , current smokers generally replied affirmatively to more reasons than did former smokers (M = 2.97 and 2.55 for current and former smokers, respectively, p < .0001). Table 3 presents results from a baseline logistic regression model examining demographic correlates with successful smoking cessation. Results are presented as odds ratios. A statistically significant odds ratio greater than 1.0 for a given characteristic indicates that respondents with that characteristic were more likely to have quit smoking than were respondents lacking the characteristic; significant odds ratios less than 1.0 indicate decreased likelihood of smoking cessation aNumber responding yes to each as a "reason important to respondent to quit smoking" (USDHHS, 1990). for respondents with the given characteristic. Each odds ratio measures the effect of a specific characteristic on smoking cessation while controlling for all other study variables. Odds ratios for educational level and number of reasons for smoking cessation are interpreted with reference to the omitted category (non-high school graduate for educational level and none of the six reasons given for smoking cessation). As shown in Table 3 , female respondents and respondents with a smoking history of at least 16 years were less likely to have successfully quit smoking, whereas older, higher income, and more highly educated respondents were more likely to have quit. These results are consistent with previous research (USDHHS, 1989) . Minority status was not significantly associated (positively or negatively) with successful smoking cessation. Previous research has generally reported that minority members are less likely to quit smoking than nonminority members (Novotny, Warner, Kendrick, & Remington, 1988) . Our finding of no association may reflect the controlling influence of additional independent variables in the regression model relating to specific smoking characteristics (years smoked and number of cigarettes per day).
RESULTS
As previously described by Coambs et al. (1992) , heavier smokers were less likely to have successfully quit smoking. However, as seen by the interaction of age and smoking intensity, older heavy smokers were more likely to have quit smoking than were younger heavy smokers.
Responding affirmatively to fewer reasons was generally associated with in- creased likelihood of having successfully quit smoking. This may reflect the intensity of motivation for smoking cessation, as discussed in the following.
Results from the logistic regressions for each of the six reasons for smoking cessation are shown in Table 4 . Here, a statistically significant odds ratio greater than 1.0 for a given reason indicates that respondents answering affirmatively to that reason were more likely to have quit smoking than were respondents not giving that reason, whereas a significant odds ratio less than 1.0 indicates decreased likelihood of smoking cessation among respondents answering affirmatively. Again, each odds ratio measures the effect of a specific reason on smoking cessation while controlling for all other study variables.
In regressions examining overall importance (Table 4 , column 2), present health, future health and example for children were associated with increased likelihood of successful smoking cessation (although the association of future health was not statistically significant), whereas cost, effect on others, and pressure from friends and family were associated with decreased successful cessation. Present health, future health, and example for children will thus be termed the positive reasons, whereas cost, effect on others, and pressure from friends and family are the negative reasons.
The relative importance given a reason led to notable differences. For the positive reasons, responding that a reason was only somewhat important (column 3) was not associated with increased likelihood of successful cessation (and in the case of future health, was significantly association with decreased quitting); responding that the positive reason was very important (column 4) led to a greater association with quitting. For the negative reasons, the reverse pattern held true. Responding that a reason was only somewhat important had the greatest association with decreased quitting; responding that a reason was very important had less or no significant association with likelihood of smoking cessation. Table 4 also reports the influence of each additional reason (each reason given in addition to the reason included in that regression model) on the likelihood of successful smoking cessation. For the positive reasons, each additional reason was associated with decreased likelihood of smoking cessation. For the negative reasons, there was no significant effect of additional reasons on quitting.
DISCUSSION
Early work by Rosenblatt, Rosen, and Allen (1967) and by Schwartz and Dubitzky (1968) cited three primary reasons for smoking cessation: health concerns, expense, and lack of enjoyment of smoking. In more recent studies, health concerns have emerged as the dominant reasons for smoking cessation (Duncan, Cummings, Hudes, Zahnd, & Coates, 1992; Lichtenstein & Cohen, 1990; Schneider, 1984; Swenson & Dalton, 1983) . Other reasons, such as setting an example for children and pleasing a loved one, also have become more prominent (Lichtenstein & Cohen, 1990; Orleans et al., 1989) . Gilpin et al. (1992) recently published a study examining the relationships between reasons for smoking cessation and successful quitting. Their results were very different than those presented here. Gilpin et al. found that as sole reasons for smoking cessation, cost concerns, health concerns (including present health and future health), and social reasons (including example for children, effect on others, and pressure from family and friends) were all approximately equally associated with successful quitting. In contrast, we have reported that although health concerns are associated with increased likelihood of smoking cessation, cost concerns are associated with decreased likelihood, and social reasons are mixed, with example for children associated with increased likelihood and the other two reasons with decreased likelihood (see Table 4 ).
A number of factors may explain these major differences. First, Gilpin et al. (1992) based their study on the 1987 National Health Interview Survey (NHIS), where reasons for smoking cessation were asked in an open-ended question ("... please tell me the reasons you had for trying to quit"), as opposed to the six reasons stated in the AUTS. Many fewer respondents answered positively to each reason in the NHIS as compared to the AUTS; for example, whereas approximately 61% of AUTS respondents answered affirmatively to quitting or trying to quit for present health concerns, and approximately 77% for future health concerns (see Table 2 ), the comparable numbers presented by Gilpin et al. were 13% and 26%, respectively. As noted before, Gilpin et al. grouped a number of reasons into a broad category of social reasons. We found that not all reasons in this category had similar associations with successful quitting. Furthermore, Gilpin et al. did not control for smoking characteristics (years smoked and number of cigarettes per day) in their logistic regressions. We found these characteristics to be highly (negatively) associated with quitting. As we have found that reasons for smoking cessation are associated with specific smoking characteristics (data not shown), failure to include the smoking characteristics may introduce a bias into the results.
A number of recent studies have focused on the difference between intrinsic and extrinsic motivators for smoking cessation. Curry, Wagner, and Grothaus (1990) found that current smokers with intrinsic motivations (i.e., health related) were more likely to quit successfully than were smokers with extrinsic motivations (i.e., social influence). Other studies have found similar differences between extrinsic and intrinsic factors in maintaining smoking cessation. Harackiewicz, Sansone, Blair, Epstein, and Manderlink (1987) reported that quitters who attributed smoking cessation to intrinsic factors were better able to maintain their cessation over time as compared to those identifying extrinsic reasons. In contrast, individuals who relapsed after smoking cessation were more likely to blame this failure on extrinsic factors. Another report (Prochaska, Crimi, Lapsanski, Martel, & Reid, 1082) noted that individuals successfully abstaining from smoking relied more on experiential (intrinsic) factors, whereas those who relapsed relied more on environmental (extrinsic) factors.
Our study found that personal health concerns (intrinsic reasons) had the strongest association with increased likelihood of successful smoking cessation. However, example for children was also associated with increased success. Smokers may view their children as being different from other extrinsic motivators; because of the bond between parents and children, children may be thought of as intrinsic factors. Also, the wording of the reason, "example for children," has both intrinsic and extrinsic components: Although the driving force behind this reason is extrinsic (children), it has an intrinsic focus (self as an example). This reason is different than potential related reasons without the intrinsic focus, such as protecting children from secondhand smoke.
In general, we found extrinsic reasons, such as cost, to be associated with decreased success in smoking cessation. We found little difference in the effect of cost as a reason for smoking cessation across demographic characteristics, including gender, age, education, minority status, and income (data not shown). This might be interpreted as calling into question the effectiveness of cigarette excise taxes as important motivators for smoking cessation. However, the empirical evidence associating tax increases with smoking decreases is substantial and qualitatively consistent across studies (Peterson, Zeger, Remington, & Anderson, 1002; USDHHS, 1080) . It is plausible that smokers react to price increases without consciously identifying them as a motivation to quit, especially because smokers may underestimate the cost of their smoking by more than half (Holden, 1088) . It also is possible that tax increases may be important in discouraging younger individuals from starting to smoke. Prominent economic research has found that younger people exhibited more elasticity of demand for cigarettes than did older individuals (Lewit, Coate, Grossman, 1081; USDHHS, 1080) .
As seen in Table 4 , the level of importance attributed to a given reason clearly mediated likelihood of cessation. Positive reasons (present health, future health, and example for children) had statistically significant associations with smoking cessation only when these reasons were viewed as very importantl On the other hand, negative reasons (cost, effect on others, and pressure from friends and family) were most significantly associated with decreased likelihood of smoking cessation when viewed as only somewhat important.
Responding that either a negative or positive reason was very important may reflect increased motivation, and results in greater positive association (for positive reasons) or decreased negative association (for negative reasons) with successful quitting as compared to a somewhat important response. Differences in motivation and self-efficacy may reflect the dissimilarity between successful and unsuccessful quitters. Successful quitters tend to be highly motivated to stop smoking (Marlatt, Curry, & Gordon, 1088) . Haaga (1000) showed that following quitting, self-efficacy (the ability to plan and carry out actions to reach a desired goal) was predictive of maintaining smoking cessation. Tipton and Riebsame (1987) reported that whereas former smokers and never smokers did not differ from each other on a Self-Belief Scale, both showed significantly higher scores than current smokers. Our study suggests that identifying a reason as only somewhat important may indicate decreased concern in that area (as compared to identifying the reason as very important), and hence, decreased motivation for smoking cessation.
A potential limitation of this data is the possible biases introduced by selfreporting of reasons for smoking cessation. It may be that successful quitters increase the importance of their reasons for cessation after they have quit, whereas unsuccessful quitters decrease the importance following failure. Compared with our findings, this potential bias would suggest weaker associations of the positive reasons with having quit smoking and stronger associations of the negative reasons with having failed to quit smoking than are presented here. However, two of the three positive reasons were associated with having successfully quit smoking independent of the level of importance assigned to the reasons (Table 4 ). This suggests that if there is a bias effect being observed in regards to the positive reasons, the effect is small.
A greater number of reasons given for smoking cessation was associated with decreased likelihood of successful cessation (Table 3) . However, the effect of additional reasons differed when examining positive versus negative reasons (Table 4) . When a smoker is focused on a single positive reason, each additional reason may diffuse this motivation and decrease the likelihood of cessation. In contrast, when a negative reason is the motivator, the likelihood of cessation is already decreased, and additional reasons do not have any further effect. This may again reflect motivational and self-efficacy differences between successful and unsuccessful quitters.
This analysis was based on responses to the 1986 AUTS. It is uncertain whether the results from this analysis are applicable to motivations for smoking today. This study indicated that intrinsic reasons were most closely associated with successful smoking cessation. In the intervening years, changes in clean indoor air laws and associated social norms, both of which are extrinsic factors, may have become more predominant motivators. The results presented here can serve as a framework for comparing contemporary motivations for smoking cessation. If motivations for successfully quitting have changed from intrinsic to extrinsic, then practices such as regulating indoor smoking may have worked well to stimulate smoking cessation.
